BACKGROUND) ©IF THE OMWEMTDOM 

FIELD OF THE INVENTION 

This invention relates to connectors and, more particularly, relates to an 
electrical connector for connecting various electrical devices to the electrical socket in a 
motor vehicle to supply power to devices, such as a wireless telephone and, even 
more particularly to such an electrical connector that can be firmly secured in such a 
socket, while being capable of being readily removed. 
PRIOR ART 

The electrical socket of a vehicle is used today to power many electrical devices. 
Such sockets are widely employed far beyond the initially-intended purpose of heating a 
coil to light a cigar or cigarette. One difficulty with the use of a socket of a motor 
vehicle is that the connector becomes loose in the socket thereby breaking electrical 
contact, or even worse, causing the connector completely to fall from the socket. 
Besides obtaining a connection between the socket and the connector, which resists 
the vibrations of the motor vehicle, there is often a need to have the electrical device 
supported by the socket. One electrical device that needs such support is a wireless 
telephone. Wireless phones are increasingly popular and motor vehicle laws, for 
reasons of safety, prohibit the holding of a wireless phone by the driver when the motor 
vehicle is in operation. Therefore, a connector which can be secured sufficiently in the 
socket to hold a wireless phone would provide a substantial service in holding a 
wireless phone and avoid unwanted alterations to the dashboard of a motor vehicle. 
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The problem of a connector for use in the socket of a motor vehicle has been 
dealt with in the past. One such patent is the Nelson et al Patent, US No. 5,569,053 
which uses locking fingers to expand against the socket thereby securing the connector 
in the socket. The locking fingers are displaced outwardly in response to the 
longitudinal movement of the outer sleeve from a retracted position to a forward 
position. Such a device provides a positive lock but actuation and release of the 
locking fingers is achieved by pushing and pulling of the connector which can damage 
the socket as w ell as the dashboard of the motor vehicle in which the socket is 
mounted. The device taught by Nelson et al is also complex and thus expensive to 

produce. 
OBJECTS 

The objects of this invention are as follows: 

A connector which can be secured within and removed from a socket without 
pushing and pulling against the socket. 

A connector which is simple in design. 

A connector which is comparatively inexpensive to produce. 

A connector which is durable. 

A connector which can be secured to a socket with sufficient strength to support 
an electrical device. 

SUMMARY OF THE INVENTION 

A connector is provided for use with a socket such as used in a motor vehicle for 
supplying electrical power to an appliance. The connector has an inner end for 
placement in the socket and an outer end remote from the socket. An expander is 
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provided which has a passageway extending through it. A collet which has an opening 
through it is mounted on the expander. The expander is adapted to slide within the 
collet. The collet has a plurality of slots extending from the outer end toward the inner 
end. A flange is mounted at the inner end of the connector in contact with the collet. 
A shaft is secured to the flange. The shaft is mounted in the passageway of the 
expander. The shaft and the expander have interacting means t o cause the expander 
to move along the shaft when the expander is turned. A positive contact is mounted 
on the shaft at the inner end and a negative contact is mounted on the collet. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective exploded view of the connector. 

FIG. 2 is a cross-sectional view of the connector showing the positive an 
negative connectors with the connector placed in a socket. 

FIG. 3 is a perspective view of the connector with a wireless telephone mounted 



on it. 

1 5 DESCRIPTION OF THE NUMERALS 

NUMERAL DESCRIPTION 

1 1 Expander 

13 Outer End 

15 Socket 

20 17 Inner End 

19 Turn Collar 

21 Groove Surface 



3 



23 Tapered Section 

25 Cylindrical Section 

27 Passageway 

29 Threads (Passageway) 

31 Shaft 

33 Outer Thread „ 

35 Electrical Appliance 

37 Threads (Shaft) 

39 Flan 9 e 

41 Collet 

43 Channel 

45 Groove 

47 Opening 

48 Cylindrical Portion 

49 Tapered Portion 
51 Exterior Surface 

53 Sl0ts 

54 Raised Ridges 

55 Positive Contact 
57 Positive Terminal 
59 Negative Contact 
81 Negative Terminal 
83 Electric Leads 
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65 Knurled Area 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to FIG. 1 , the various components of the connector are shown and 
the manner in which the components fit together. The connector includes an expander 
1 1 which has three separate sections. At the outer end 1 3 of the connector, that is the 
end most remote from the socket 15 into which the connector is to be placed. The 
opposite end of the connector is the inner end 17 which is placed into the socket 15. 
The expander 1 1 has a turn collar 19. The turn collar 19 is cylindrical. The turn collar 
19 is shown with a grooved surface 21 to permit the turn collar 19 to be easily gripped 
to provide for the turning of the entire expander 11. It is important that the turn collar 19 
have a grooved surface or other rough surface 21 to permit the turn collar 19 to be 
readily gripped to provide for the turning of the expander 1 1 . At the opposite end of the 
expander 1 1 there is a tapered section 23 which has a circular cross section. The 
tapered section 23, which is toward the inner end 17 is substantially longer than the 
length of the turn collar 1 9. Between the tapered section 23 and the turn collar 1 9 
there is a cylindrical section 25 which is longer than the tapered section 23. The 
diameter of the cylindrical section 25 is less than the diameter of the turn collar 19 and 
the diameter of the tapered section 23, where it connects to the cylindrical section 25, is 
the same as the cylindrical section 25. Since the tapered section 23 is tapered, the 
diameter of the tapered section 25 is reduced from the cylindrical section 25 toward the 
inner end 17. 

The expander 11 has a passageway 27 through it from the inner end 17 to the 
outer end 13. The passageway 27 is also circular in cross section. Toward the inner 



end 17, the passageway 27 of the expander 1 1 is threaded with threads 29 which are 

comparatively coarse. 

Located in the passageway 27 is a shaft 31 The shaft 31 extends from the 
outer end 13 where the shaft 31 Is threaded with an outer thread 33 which is 
comparative fine. The outer thread 33 at the outer end 13 is used, as seen in FIG. 3, 
,o connect an electrical appliance 35 to the shaft 31 . Generally, in the center of the 
shaft 31 , between the outer end 1 3 and an inner end 17 , the shaft 31 has threads 37 
which are compatible with the threads 29 in the passageway 27. At the inner end 1 7, 
the shaft 31 is connected b y a rigid connection to a flange 39. In this way, the flange 
39 and the shaft 31 cannot rotate in relation to one another. 

The shaft 31 which, as stated, is located concentrically within the expander 1 1 , is 
located along with the expander 1 1 within a collet 41 . The shaft 31 has a channel 43 
which is circular in c^s secfion and is concentrically located through it. A groove 45 
is also located longitudinally along the length of the shaft 31 and is used as is 
hereinafter explained. The collet 41 as to its exterior, is a cylindrical member. An 
opening 47 extends through the colle, 41 . Toward the outer end 1 3, the opening 47 in 
the collet 41 has a cylindrical portion 48, having a diameter comparable to the 
cy,indrical section 25 of the expander 1 1 . The opening 47, toward the inner end 17, 
has a tapered portion 49 which tapers to a smaller diameter comparable to the tapered 
section 33 of the adapter 1 1 . The tapered portion 49 of the opening 47 is located 
generally in the mid section of the collet 41 . The opening 47 is cylindrical but tapers to 
a smaller and smaller diameter as the opening 47 extends toward the inner end 17 so 
as to csuse the expander 1 1 to expand the collet 41 . Through the collet 41 from its 
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exterior surface 51 to the opening 47 are a series of slots 53 extending from the inner 
end 1 7 generally half way the length of the collet 41 toward the outer end 1 3. The 
slots 53 are preferably equally spaced above the periphery of the collet 41 and 
preferably number at least four. On the face of the flange 39 which contacts the collet 
41 , there is a pair of raised ridges 54 shown in the configuration of a cross. The raised 
ridges 54 engage the slots 53 preventing the collet 41 from rotating in relation to the 
flange 39. 

The shaft 31 , at the inner end 17, is rigidly secured to the flange 39. The flange 
may have an opening through it into which the shaft 31 may be secured or the shaft 31 
and the shaft 31 and the flange 39 may be constructed in one piece. 

In the channel 43 through the shaft 31 at the inner end 17 beyond the flange 39 
there is a positive contact 55 to connect to the positive terminal 57of the power supply 
of the vehicle. The positive terminal 57of the power supply of the vehicle is located in 
the socket 1 5 as seen in FIG. 2. On the collet 41 , toward the flange 39, a negative 
contact 59 is located on the exterior surface 51 of the collet 41 to connect with the 
negative terminal 61 of the power supply of the motor vehicle. Electric leads 63 from 
the positive contact 55 and the negative contact 59 extend through the channel 43 in 
the shaft 31to the outer end 13 of the shaft 31 for connection to the electrical device 35. 
The groove 45, which is optional, may also be used as a path for wires extending from 
the inner end 17 to the outer end 13. 

The shaft 31 and the collet 41 retain the same linear relationship to one another 
as the connector is being used. As the expander 1 1 is turned on the shaft 31 , it moves 
either toward or away from the inner end 17 depending upon the direction that the 
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expander 1 1 is turned by rotation of the turn collar 19. As the expander 1 1 moves 
toward the inner end 17, the tapered section 21 of the expander 1 1 moves toward the 
inner end 17, the tapered section 21 of the expander 1 1 is forced against the tapered 
portion 41 of the collet 41 forcing the collet 41 to expand. The expansion of the collet 
41 toward the inner end 17is made possible by the slots 53 as the expander 1 1 turns 
within the collet 41 . The collet 41 thus presses firmly against the socket 15 to secure 
the connector in the socket 15. By turning the turn collar 19 in the opposite direction, 
the collet 41 is released and the connector may then be removed from the socket 15. 
The tightening and releasing of the collet 41 is achieved without pushing and pulling on 
the socket 15. The collet 41 has a knurled area 65 adjacent to the turn collar 1 9 which 
can be held should the connector be sufficiently loose in the socket 15 so that the collet 
4d1 will turn with the turn collar 19 unless the collet is held in place. 

As seen in FIG. 3, a wireless phone is shown as the electrical appliance 35 that 
can be held by the connector due to the degree of force of the collet 41 expanding 
against the socket 15. 

It is to be understood that the drawings and description matter are in all cases to 
be interpreted as merely illustrative of the principles of the invention, rather than as 
limiting the same in any way, since it is contemplated that various changes may be 
made in various elements to achieve like results without departing from the spirit of the 
invention or the scope of the appended claims. 
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